Cloning and functional analysis of scavenger receptor B gene from the sea cucumber Apostichopus japonicus.
Scavenger receptor (SR) class B (SR-B) is a transmembrane protein that belongs to the SR family with a wide range of functions in innate immunity. Here, an SR-B homologue, designated as AjSR-B, was cloned from the sea cucumber Apostichopus japonicus. AjSR-B comprised 2519 nucleotides with a 5'-untranslated region (UTR) of 153 bp, an open reading frame of 1581 bp encoding a 526 amino acid protein, and a 3'-UTR of 785 bp. SMART analysis indicated that AjSR-B has two transmembrane regions and a cluster determinant 36 domain. Multiple alignments and phylogenetic analysis supported that AjSR-B is a novel member of the SR-B protein family. Moreover, AjSR-B was constitutively expressed in all detected tissues, with the highest levels recorded in the intestine. Both were significantly induced in coelomocytes and the intestine after Vibrio splendidus challenge. Functionally, the recombinant rAjSR-B that corresponds to a large extracellular loop can bind pathogen-associated molecular patterns (PAMPs), including lipopolysaccharide (LPS), peptidoglycan, and mannan, with a high binding affinity to LPS. Bacterial agglutination assay showed that rAjSR-B can agglutinate the four tested bacteria (Gram-negative and Gram-positive bacteria) with calcium dependence. However, the agglutination ability for Gram-negative bacteria completely disappeared in the presence of PAMPs but a weak ability to bind Gram-positive bacteria (Micrococcus luteus) was still exhibited, suggesting there might exist a competition between Gram-positive bacteria and PAMPs under same condition. Our current study indicated that AjSR-B is a PAMP that plays important roles in the innate immune process of sea cucumbers.